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METHOD AND APPARATUS FOR PARTIAL 
COVERAGE ZONE SELECTIVE CALL 

COMMUNICATION 

FIELD OF THE INVENTION 

This invention relates in general to a two-way commu 
nication System and more Specifically to a two-way com 
munication device that can operate in multiple Zones. 

BACKGROUND OF THE INVENTION 

The advent of two-way messaging presents a wide variety 
of new problems. To understand some of the problems, 
knowledge of two-way paging or messaging from a System 
level would be useful. In particular, a two-way paging or 
messaging System typically has an infrastructure System 
including a plurality of outbound transmitters coupled to a 
controller for encoding, batching and Scheduling the trans 
mission of messages to be sent over the air to a plurality of 
portable two-way Subscriber units. The subscriber units, not 
considered part of the infrastructure, transmit inbound mes 
Sages that are received by at least one of a plurality of base 
receivers which are also coupled to the controller. Thus, the 
controller further provides the function of correlating out 
bound messages from the outbound transmitters with the 
inbound messages from the Subscriber units. 

Users of two-way messaging devices are typically users 
of paging Systems that already provide nationwide Service. 
Thus, these users expect the new generation of pagers to 
behave at least as well as the one they left behind. Two-way 
pagers, unfortunately only provide true two-way messaging 
Services where there is good inbound coverage. 
Unfortunately, rapidly building out the inbound portion of a 
two-way messaging System is expensive. Another problem 
is that getting Seamless coverage is an arduous task that 
requires careful measurement. It implies a time-consuming 
iterative process of finding optimal sites for additional 
receivers. In certain areas, two-way Services are started 
using powerful transmitters at Sites optimized for one-way 
paging by installation of a co-located receiver at each site. 
Unfortunately these receiverS may not have the same range 
as the transmitters. Zones with Such partial inbound cover 
age in the present invention will be referred to as one-and 
a-half way Zones or areas. They are often referred to as 
leopard Zones because of the Spotted pattern on the 
inbound coverage maps. Two-way pagers are known to 
function unpredictably in leopard Zones, if they function at 
all. 

Yet another problem is the high initial cost and slow 
market penetration of two-way units. Early exploitation of 
expensive spectrum can be aided by initial introduction of 
one-way pagers on the two-way frequencies. AS two-way 
paging becomes more widely accepted and better Supported 
by a range of applications, most one-way users will migrate 
to two-way devices. However, there is no way to move the 
remaining one-way pagers from the valuable two-way chan 
nels and to move legacy users to a few dedicated frequen 
CCS. 

It is desirable to have a two-way messaging device, pager, 
or Subscriber unit be able to operate in an area where there 
are no base receivers or where coverage is only provided by 
a one-way outbound base transmitter (or otherwise known as 
a one-way Zone.) It would also be desirable to have a 
two-way messaging device use its two-way function as 
much as possible in areas where there is spotty inbound 
coverage without Significantly degrading the battery life and 
other functions of the two-way messaging device. With 
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2 
existing two-way paging Systems, the two-way Subscriber 
device does not simply disable it's two-way functionality 
when the device detects that it is in a one-way Zone. In fact, 
current two-way devices will not receive any messages until 
the System knows where the device is located Since it cannot 
register in a one-way Zone. Currently, the two-way device 
might display a prompt directing the user to call the Service 
provider to notify the system of their current location. This 
“phone-in” registration is undesirable and creates an unnec 
essary burden on the user. Thus, a need exists for a com 
munication System that allows a Selective call transceiver for 
operation in a two-way coverage Zone to Seamlessly operate 
as a one-way Selective call receiver in a one-way coverage 
Zone or in other types of coverage Zones or areas. 

SUMMARY OF THE INVENTION 

In a first aspect of the present invention, a method of 
operating a Selective call transceiver in multiple coverage 
Zones within a messaging System that could operate in a 
two-way area, a one-way area, or a one-and-a-halfway area 
comprises the Steps at the Selective call transceiver of 
requiring registration, enabling the request of transmission 
of acknowledgments of receipt of outbound messages, and 
receipt of acknowledgments from the messaging System of 
inbound messages from the Selective call transceiver when 
the Selective call transceiver is within a two-way area. 
Additionally, the Selective call transceiver attempts registra 
tion while enabling receipt of acknowledgments from the 
messaging System of inbound messages from the Selective 
call transceiver without requiring the transmission of 
acknowledgments of receipt of outbound messages when the 
Selective call transceiver is within a one-and-a-half way 
aca. 

In another aspect of the present invention, a Selective call 
transceiver that operates in multiple coverage Zones within 
a messaging System having a two-way area, a one-way area, 
and a one-and-a-half way area comprises a Selective call 
receiver coupled to a decoder and a controller, a Selective 
call transmitter coupled to the controller and an encoder and 
a memory coupled to the controller. Preferably, the control 
ler is programmed in a two-way area to require the Selective 
call transmitter to transmit registrations and transmit 
acknowledgments of receipt of outbound messages when 
required and further programmed in a two-way area to 
receive acknowledgments from the messaging System of 
inbound messages from the Selective call transceiver and 
otherwise programmed to attempt registration while requir 
ing receipt of acknowledgments from the messaging System 
of inbound messages from the Selective call transceiver 
without requiring the transmission of acknowledgments of 
receipt of outbound messages when the Selective call trans 
ceiver is within a one-and-a-half way area. 

In another aspect of the present invention, a System 
controller for operation in a messaging System having Selec 
tive call transceivers that can operate in a two-way area, a 
one-way area, or a one-and-a-half way area comprises a 
memory and a processor programmed to operate in either a 
two-way mode, a one-way mode, or a one-and-a-half way 
mode based upon whether a particular transceiver is corre 
spondingly in the two-way area, the one-way area or the 
one-and-a-half way area, wherein in a two-way mode the 
processor requires inbound registrations and inbound trans 
missions of acknowledgments of receipt of outbound mes 
Sages by the particular Selective call transceiver and further 
requires outbound transmissions of acknowledgments from 
the messaging System of inbound messages received from 
the particular Selective call transceiver and wherein in a 
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one-and-a-half way mode, the processor is programmed to 
allow attempts at registration by the particular Selective call 
transceiver while requiring outbound transmissions of 
acknowledgments from the messaging System of inbound 
messages from the Selective call transceiver without requir 
ing the receipt of acknowledgments from the Selective call 
transceiver. 

In another aspect of the present invention, a method of 
Seamlessly creating a one-and-a-halfway or a two-way Zone 
from an existing one-way Zone in a messaging System 
having a plurality of Selective call transceivers comprises the 
Steps of installing a base receiver within the one-way Zone 
and requiring acknowledgments of outbound messages in 
the one-way Zone from the Selective call transceivers that are 
expected to be within a vicinity near the base receiver being 
installed. Finally, the method transmits System acknowledg 
ments to the plurality of Selective call transceivers that 
acknowledged outbound messages in the one-way Zone after 
installation of the base receiver. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a communication System in 
accordance with the present invention. 

FIG. 2 is a flow chart of a selective call transceiver 
method in accordance with the present invention. 

FIG. 3 is another flow chart of a selective call transceiver 
in accordance with the present invention. 

FIG. 4 is a continuation of the flow chart of FIG. 3 in 
accordance with the present invention. 

FIG. 5 is an alternative continuation of the flow chart of 
FIG. 3 in accordance with the present invention. 

FIG. 6 is another block diagram of a selective call 
transceiver in accordance with the present invention. 

FIG. 7 is coverage pattern diagram of a communication 
System in accordance with the present invention. 

DETAILED DESCRIPTION 

Referring to FIG. 1, there is shown a communication 
system 10 having a plurality of selective call transceivers 30 
which can operate as one-way Selective call receivers in one 
of many one-way coverage Zones (Such as Zones 12, 14 or 
16) or as Selective call transceivers in two-way coverage 
Zones (such as Zones 32, 34, or 36) or as selective call 
transceivers that operate in “partial coverage Zones' or 
“one-and-a-half way” zones or areas in Zones 32, 34, or 36. 
These areas may also be known as "Leopard' Zones for their 
Spotty inbound coverage. The communication System 10 
preferably comprises a plurality of outbound transmitters 17, 
18, and 19 covering the one-way coverage Zones 12, 14 or 
16 and optionally a plurality of outbound transmitters 11, 13, 
and 15 covering the two-way coverage or partial coverage 
Zones 32, 34, and 36 respectively. The communication 
system 10 further comprises a plurality of base receivers 37, 
38, and 39 also covering the two-way coverage Zones for 
inbound transmissions from Subscriber units Such as the 
Selective call transceivers 30. In one embodiment of the 
present invention, at least one of the plurality of Selective 
call transceiverS 30 has a preferred one-way Zone list and is 
capable of detecting the one-way coverage Zones and dis 
abling the two-way function of the two-way Selective call 
transceiver as the transceiver travels into a one-way cover 
age Zone. The Subscriber units can use various methods to 
distinguish transmissions from the plurality of outbound 
transmitters designated for the two-way coverage Zones 
from transmissions from outbound transmitters for one-way 
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coverage Zones or from the partial coverage Zones. Prefer 
ably the subscriber unit will determine the type of Zone from 
System configuration information embedded in the transmis 
Sions Sent by the outbound transmitters designated for the 
two-way coverage Zones or the partial coverage Zones or the 
outbound transmitters covering the one-way coverage Zones. 
Further, the selective call transceiver will preferably operate 
in an hierarchical fashion, registering and operating as a 
transceiver in a two-way Zone even if the one-way Zone 
overlaps the two-way Zone as will be seen from the flow 
charts of FIGS. 2 and 3. Preferably the communication 
System 10 Stores a preferred one-way Zone list matching the 
preferred one-way Zone list in the Selective call transceiver 
in the infrastructure portion. Additionally, the communica 
tion System 10 can Store a preferred one-an-a-halfway Zone 
list matching the list in the Selective call transceiver. 
Alternatively, this list is Stored in one of many paging 
controllers such as the controllers 41, 42, 43, 44, 45, or 46. 
It should be understood that although a one to one ratio of 
controllers to transmitters are shown in FIG. 1 for simplicity, 
a more typical configuration may have many transmitters to 
one controller and/or message gateway. Preferably, the list 
could be Stored in one of many wireleSS message gateways 
22, 24, or 26 that preferably couple to the controllers. 
Additionally, the communication system 10 preferably 
includes an input device 28 Such as a telephone, computer, 
or alpha entry device that couples to the phone network 20 
and Subsequently to the WireleSS message gateways. 

Referring to FIG. 2, a flow chart of a method 50 for 
making a Selective call transceiver operational as a one-way 
receiver in a one-way Selective call receiver coverage Zone 
or as a Selective call transceiver in a partial coverage Zone 
is shown. At block 51, the method preferably comprises the 
Step at the Selective call transceiver of maintaining a pre 
ferred one-way and/or a one-and-a half way Zone list. 
Additionally, a preferred two-way Zone list may be main 
tained as well. At decision block 52, the selective call 
transceiver attempts to detect a two-way Zone. If the Selec 
tive call transceiver detects a two-way Zone, then the trans 
ceiver determines if it has full inbound coverage at block 63, 
typically by waiting for an acknowledgment of a previous 
inbound transmission by an outbound System transmitter. If 
the acknowledgment fails, then the Selective call transceiver 
checks for one-and-halfway coverage at block 62. If a Zone 
is detected at decision block 56 and if the Zone can operate 
as a one-and-a-halfway Zone that matches a Zone on the list 
at decision block 57, then the user can be notified of the 
partial disabling of the two-way function at step 58 and the 
Selective call transceiver can operate in the one-and-a-half 
way mode at step 59. 

If it appears that the transceiver has full inbound coverage 
at decision block 63, then the transceiver notifies the system 
of its presence in the two-way Zone at block 53 and the 
transceiver continues to operate in a two-way mode at Step 
54. At decision block 55, if contact is lost with the two-way 
Zone, the transceiver again attempts to detect a two-way 
Zone and otherwise continues to operate in a two-way mode. 

If no two-way Zone is detected at decision block 52, then 
the Selective call transceiver attempts to detect a one-way or 
a one-and-a-halfway Zone at block 62 and/or decision block 
56. If Such Zones are not detected, then the transceiver will 
return to Scan for two-way Zones. If a one-and-halfway Zone 
is detected, then the method will operate as previously 
described above. If a one-way Zone is detected, then at 
decision block 57, the transceiver determines if the one-way 
Zone detected matches a Zone on the preferred one-way Zone 
list. If a match is found at decision block 57, then the 
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transceiver notifies the user that the two-way function will 
be disabled at block 58. In other words, the transmitter 
portion of the transceiver will be disabled or substantially 
disabled and the transceiver will only receive one-way 
outbound messages as shown in block 59. If contact is lost 
with the one-way Zone at decision block 60, then the 
transceiver again preferably returns to Scanning for two-way 
Zones. Returning to decision block 57, if the one-way Zone 
or the one-and-half way Zone that was detected does not 
match a Zone on the preferred one-way (or one-and-a-half 
way) Zone list, then the Selective call transceiver can prompt 
the user to notify their service provider (typically by calling 
into a paging terminal) to direct messages to the actual 
one-way Zone by describing their location as shown in block 
61. The notification to the user preferably takes the form of 
a alphanumeric message on a liquid crystal display, although 
other forms of notice can be given, Such as a voice prompt 
by a voice pager such as Motorola's TenorTM Subscriber unit. 

Referring to FIGS. 3, 4, and 5, another embodiment of the 
present invention having a cleaner hierarchical method is 
illustrated. The method 50 of operating a selective call 
transceiver in multiple coverage Zones initially begins with 
the Selective call transceiver Scanning for the highest grade 
of Service. Thus, the transceiver Scans for two-way Zones at 
decision block 102. If a two-way Zone is found, the method 
requires the transmission of a registration request by the 
transceiver at Step 104. If the registration request is received 
and the request is granted by the messaging System, the 
messaging System will transmit a registration grant response 
to the transceiver. If the registration grant response is 
received by the transceiver, then registration is deemed 
Successful at decision block 106. In any event, if registration 
is successful at decision block 106, then the transceiver 
operates in the two-way mode at step 108 until the two-way 
Zone is lost as indicated by decision block 110. In the 
two-way mode of operation, the transceiver is enabled to 
receive and acknowledge outbound messages as well as 
enabled to generate inbound messages and receive acknowl 
edgements for inbound messages. If the two-way Zone is 
lost, then the method 100 returns to “A” and continues to 
Scan for two-way Zones as before. 

If no two-way Zone is found at decision block 102 and no 
one-and-halfway Zone is found at decision block 112, then 
an inquiry is made by the transceiver at decision block 114 
whether it is within a recognizable one-way Zone. If no 
recognizable Zone is found at block 114, then the method 
returns to “A” and begins to Scan for two-way Zones again. 
If a recognizable one-way Zone is found at block 114, then 
the transceiver preferably disables the transmissions of 
inbound messages and operates in a one-way mode at Step 
116. If the one-way Zone is lost, then the method returns to 
“A” and begins to Scan for two-way Zones. 

Referring to FIGS. 3 and 4, if a one-and-a-half way Zone 
is found at decision block 112, then the transceiver 
progresses to “B” of the method “subroutine” or portion 120 
by attempting registration and operating in a one-and-a-half 
way mode at Step 122. If registration is Successful at 
decision block 124, then the transceiver would then prefer 
ably operate in a two way mode by returning to “C” of FIG. 
3. Thus, while the transceiver remains in a one-and-a-half 
way mode, it may attempt registrations by Sending registra 
tion requests to the messaging System while enabling receipt 
of outbound messages. The transceiver in the one-and-a-half 
way mode would further inhibit the transmission of inbound 
messages (except for registration requests) until registration 
is Successful. 

Referring to FIGS. 3, 4 and 5, if a one-and-a-half way 
Zone is found at decision block 112, then the transceiver can 
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6 
progreSS to an alternative method “Subroutine' or portion 
130 by first determining if there are other one-and-half zones 
“seen” by the selective call transceiver. If no other one-and 
half zones are seen, then the method returns to “B” of FIG. 
4. If more Zones are found at block 132, then a list is created 
and ordered at step 134. The ordering can be done by a 
myriad of criteria including Signal Strength or Signal quality 
ratings to name a few. If the list is completed at block 136, 
then the best one-and-a-half Zone is selected at step 138 (as 
ordered from step 134) and registration is attempted with 
such Zone at step 140. The transceiver will also preferably 
operate in a one-and-a-half way mode at Step 140. If 
registration is Successful at block 142, then the transceiver 
operates in a two-way mode and returns to “C” of FIG. 3. If 
registration is not Successful at decision block 142, then the 
next best Zone (from the ordered list obtained at step 134) is 
used to attempt registration. If the list is exhausted at 
decision block 144, then the Zone that had the best regis 
tration attempt is used at Step 149 to attempt registration at 
step 122 of FIG. 4. The best registration attempt is prefer 
ably understood to mean the Zone that is listed first or the 
Zone having the highest rank in the ordered list. Then, the 
alternative method continues to operate as previously 
described with reference to FIG. 4. 

Preferably, the present invention displays a set of tokens 
on the outbound channels that together define the type of 
area and rules that govern the functioning of different types 
of Selective call transceivers, receivers or pagers. Preferably 
the tokens take the form of a one-way or two-way Area Type 
indicator. An Area Type indicator is used to show whether an 
area is a one-way or a two-way area. In accordance with the 
present invention, two-way devices Such as pagers can 
initiate inbound transactions in a two-way area. Two-way 
pagers must notify the System when they enter a two-way 
Zone. These notifications, also called registrations, have a 
dual function: they authenticate a pager with the System and 
they enable automated frequency reuse. Registrations allow 
for the targeting of messages to a particular Zone in which 
the pager is registered, thus obviating the need to broadcast 
messages to all Zones and Significantly Saving overall System 
capacity. In a one-way area, pagers preferably are not 
allowed to initiate transactions. 2-way messaging could be 
possible without authentication and reuse by passing loca 
tion information to the System using a telephone or another 
non-paging device. The table below, illustrates the over-the 
air System definition tokens that could be used in accordance 
with the present invention: 

OTA System Definition Tokens 

Access 
Control 

Inbound 
Coverage 

Full 
Partial 

One-way OK 
Two-way OK 

Preferably, two-way pagers (or Selective call transceivers) 
in a one-way Zone generate inbound responses when 
instructed by the system. This allows for the possible 
temporary installation of one or more receivers at critical 
locations or events, Such as conferences or Sporting events. 
Presence of two-way pagers at these locations can then be 
confirmed, messages can be reliably delivered and pagers 
can be queried for results without any effect on the operation 
of pagers in the remainder of the one-way area. 

In accordance with the present invention, a Selective call 
transceiver can be programmed to perform system Selection 
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Scanning using the System Definition Tokens to Select the 
highest grade Service available in a certain area. When 
presented at a single location with a choice of different grade 
Services offered by its Service providers, a Selective call 
transceiver will automatically Select the Service with the 
highest grade: two-way Service, over one-and-a-half-way 
Service, over one-way Service. 

With regard to one-and-a-half way Zones, the present 
invention defines a novel type of Service that Strikes a 
balance between one-way and two-way operation. This 
one-and-a-half-way mode is optimized for areas with partial 
inbound coverage. The following rules may apply in Such 
ZOCS O CS 

1. If no higher grade Service is available and a one-and 
a-half-way Service is found, the transceiver must ini 
tiate notifications (registration requests) until a 
response (registration grant) is received from the Sys 
tem. Aback-off mechanism is used to Space notification 
attempts in time to obtain good battery life. 

2. Authentication (registration) is not required to receive 
messages in one-and-a-half-way areas. Messages can 
always be received. 

3. Inbound transactions can only be initiated after Suc 
cessful authentication, Since it indicates that transmis 
Sions of the transceiver can actually be received by the 
System. 

4. If an inbound transaction fails, the transceiver must 
Stop any other ongoing inbound transactions and again 
try to notify the system. This rule saves battery life 
when a transceiver attempts multiple, Simultaneous 
inbound transactions. This often happens when a user 
takes the time to read and reply to Several messages. 
Instead of continuing to attempt the individual trans 
actions when one of them fails, the transceiver Sends 
only a single Sequence of notification attempts at a 
well-defined, reasonable rate. 

With respect to one-way Zones, the one-way Subscriber 
device (selective call receiver) should function the same in 
all three types of areas: they do not initiate inbound 
transmissions, they do not require authentication and can 
always receive messages. However, they can harmoniously 
operate in two-way Systems and profit from much of the 
advanced functionality of the two-way protocols: flexible 
roaming, refined message control and enhanced message 
reliability. A two-way subscriber device (selective call 
transceiver) operating in a one-way Zone may still have the 
additional option of attempting registration or attempting 
any kind of inbound transmission at the request of the 
messaging System despite its presence in a one-way Zone. 

The present invention can also provide enhanced delivery 
of one-way messages to one-way Subscriber units using 
two-way fragmentation protocols without acknowledg 
ments. A message is partitioned in many Smaller fragments 
and each fragment is Sent Several times, spread out over an 
extended period of time. The one-way Subscriber unit uses 
the two-way protocol rules for fragment recombination. 
Even without inbound acknowledgments, two features or 
properties of the present invention increase message reli 
ability over brute-force retransmission of the complete mes 
Sages. First, the property of time diversity lowers the effect 
of fades and temporary coverage loSS and Second, the chance 
of having an error in all of multiple copies of the any 
fragment is much Smaller than the chance of hitting all 
copies of the message if the message was repeated in its 
entirety. 

Preferably, the present invention makes use of a user 
interface that is easily implemented in a device with limited 
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8 
display Space. A special icon can be used to inform the user 
of the type of area, So that an educated user can have 
corresponding expectations on the inbound capability. A 
Simple icon can be used Such as>(up arrow for 2-way), fl 
(down arrow for one-way), and fi (and Side arrow for 
one-and-a-half-way). 
The following two tables provide an overview of how a 

Selective call transceiver or Selective call receiver would 
operate in two-way, one-way or a one-and-a-halfway Zone: 

TABLE 1. 

Overview of main two-way pager functionality 

two-way Notification? Authentication? Outbound Inbound 
pager Registration Acknowledge messages messages 

two-way Mandatory. Required Authentication Authentica 
aea Pager will is required tion is 

give up and required 
look for 

better service 

one-and-a- Mandatory. Attempted Authentication Authentica 
half-way Pager does not required tion is 
aea not give up required 

one-way None None Authentication None 

aea not required 

TABLE 2 

Overview of main One-Way pager functionality 

one-way Outbound Inbound 
pager Notification Authentication messages messages 

two-way None None Any None 
aea 

one-and-a- None None Any None 
half-way 
aea 

one-way None None Any None 
aea 

The System Definition Tokens described above further 
provide for access control. A Single flag is preferably used by 
using the following rules: 

1. A two-way pager is allowed in a two-way area by 
default. 

2. A one-way pager is allowed in a one-way area by 
default. 

3. A one-way pager is allowed in a two-way area, only 
when the AcceSS Control Flag is Set. 

4. A two-way pager is allowed in a one-way area, only 
when the AcceSS Control Flag is Set. 

The acceSS control token can thus be used to allow one-way 
and two-way devices to function in a common System, or to 
move the devices to Separate one-way and two-way Systems. 

The table below illustrates where one-way and two-way 
pagers can operated based on the AcceSS Control flag 
Setting: 
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TABLE 3 

Access Control 

Access two 
Control one-way way Access Control one-way two-way 
OFF pagers pagers ON pagers pagers 

one-way M M one-way area M X 
aea 

two- M M two-way area X M 
way 
aea 

MeSSaging terminals or controllers must have a way to 
query the Status and configuration details of one-way areas 
and one-and-a-half-way areas. Ideally, the present inven 
tions allows a messaging terminal or controller to Specify the 
mode in which a message is to be sent. Current network 
protocols only allow Specification of one-way or two-way 
transmission. The present invention allows a new specifica 
tion of a preferred delivery mode, Such as two-way preferred 
or one-way preferred or a one-and-a-half way preferred 
mode. The controller responsible for the area would nor 
mally deliver as Specified, but may use local rules to 
optimize local operation. Additionally, the controller can 
inform the requester of the mode actually used for the 
meSSage. 
A wireleSS message gateway 22, 24, or 26 as shown in 

FIG. 1 in accordance present invention would preferably 
maintain a preferred one-way Zone list and a one-and-a-half 
way Zone list matching a list in the two-way Selective call 
transceiver. Unless the user directs messages to a one-way 
Zone, the controller may first attempt to deliver a message or 
attempt to locate a transceiver in a two-way Zone in which 
the unit was last registered. And, if no response (or 
acknowledgment) is received, the System would then try 
other preferred Zones (one-way or one-and-a-half way). 
Ideally, the controller would seek the presence of a Selective 
call transceiver in a two-way Zone and continue two-way 
communication if the Selective call transceiver is found in 
the two-way Zone. The controller would also preferably send 
one-way outbound messages to the Selective call transceiver 
in a one-way Zone if a user directed messages to the one-way 
Zone and Send one-way outbound messages to the Selective 
call transceiver to the Zone or Zones designated in the 
preferred one-way Zone list if no two-way Zone is detected 
and no one-way Zone is directed by a user of the two-way 
Selective call transceiver. Additionally, the controller could 
generate and/or update a preferred one-way Zone list for the 
two-way Selective call transceiver based upon the known 
Zone configurations at the transceiver's location when the 
Selective call transceiver enters and Successfully registers in 
a two-way Zone. Also, a preferred Zone list can be updated 
with information received over-the-air after Successful reg 
istration by the Selective call transceiver. 

Referring to FIG. 6, a selective call transceiver 70 which 
can operate as one-way Selective call receiver in a one-way 
coverage Zone or as Selective call transceiver in a one-and 
a-half coverage Zone or two-way coverage Zone is shown. 
Preferably the transceiver 70 comprises a selective call 
receiver 73 coupled to a decoder and a controller (74) and a 
selective call transmitter 72 coupled to the controller and an 
encoder (74). The transceiver 70 preferably further com 
prises a memory 77 coupled to the controller containing a 
list of preferred one-way Zones and/or one-and-a-half way 
Zones, wherein the Selective call transceiver will operate as 
a Selective call receiver if the Selective call receiver fails to 
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10 
detect a two-way coverage Zone and detects a matching 
preferred one-way Zone. Alternatively, the preferred Zone 
lists can reside in another memory location Such as the code 
plug 76. The Selective call transceiver can further comprise 
a means of notifying the user of the Selective call transceiver 
that the two-way function of the selective call transceiver is 
disabled or partially disabled or in other words, that no 
inbound message transmissions will be sent. Such means of 
notifying can include either a display 82 Such a liquid crystal 
display or a tactile or audible alert 78 such as a transducer 
(such as a speaker in a Motorola TenorTM Voice Pager) or 
vibrator motor. 

Referring to FIG. 1 again, the WireleSS message gateways 
22–26 in the communication system 10 preferably comprise 
a plurality of preferred one-way (and/or one-and-a-half) 
Zone lists corresponding to preferred one-way (and/or one 
and-a-half) Zone lists in the plurality of Selective call trans 
ceivers which is periodically updated with the preferred 
Zone list in the plurality of selective call transceivers. The 
controllers or system controllers (41-46) also each prefer 
ably comprise a processor for performing the functions of 
either detecting the presence of a Selective call transceiver in 
a two-way Zone and continuing two-way communication if 
the Selective call transceiver is found in the two-way Zone or 
Sending one-way outbound messages to the Selective call 
transceiver to a one-way Zone if a user directed messages to 
the one-way Zone or otherwise Sending one-way outbound 
messages to the Selective call transceiver to the Zone or 
Zones designated in the preferred one-way Zone list if no 
indication of the Subscriber's presence in the two-way Zone 
is detected and no one-way Zone is directed by a user of the 
Selective call transceiver. The plurality of one-way Zone lists 
at the controller can be updated by polling the Statistically 
derived preferred one-way Zone list at the two-way Selective 
call transceiver and updating the preferred one-way Zone list 
at the controller when the Selective call transceiver registers 
with a two-way Zone. Additionally, a list of nearby Zones 
could be maintained of where the unit is likely to be located 
based upon keeping track of the unit's last known location. 

Referring to FIG. 6, the portable two-way selective call 
communication device 70 may take the form of a selective 
call transceiver as shown. The device 70 includes an antenna 
71 for intercepting transmitted RF signals and for transmit 
ting RF signals via a transmitter 72. The antenna 71 couples 
a received signal to a receiver 73, the receiver 73 and the 
transmitter 72 forming a transceiver. The transceiver pro 
duces a data Stream representative of a demodulated 
received signal coupled to a decoder/controller 74. The 
transceiver (72, 73) is also responsive to a modulation input 
Such as data received from the decoder/controller 74 to 
frequency modulate a carrier Signal for transmission out 
from the device 70. AS is well known in the art, the 
decoder/controller 74 may include a central processing unit 
Such as a microprocessor 75 or the like for processing 
demodulated Signal information in accordance with the 
Software stored in a memory 77 of the decoder/controller 74. 
The decoder/controller 74 is also responsive to inputs from 
one or more Switches 80 or other input devices to generate 
data that is coupled to the transceiver (72, 73) for transmis 
sion out from the device 70. The RF signals transmitted by 
the transmitter units of a paging Subsystem typically include 
control information containing an address that identifies a 
particular device 70 and any necessary Zone identification 
and/or configuration information. The page message infor 
mation follows the control information. The decoder/ 
controller 74 decodes a received address by comparing it 
with one or more addresses Stored in a code plug or code 
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memory 76. If the decoder/controller 74 detects a match 
between a received address and a stored address, an alert 
Signal may be generated by a device 78 So as to alert a user 
that a message has been received by the device 70. The alert 
Signal may be an audible and/or tactile alert Such as a Silent 
vibrating alert. It is noted that if the RF signals only contain 
control information and no user viewable message, an alert 
need not be generated upon an address match. The Switches 
80 may be actuated by a user to select between the types of 
alerts as well as for inputting information to the memory 77 
and causing a message Stored in the memory of the decoder/ 
controller 74 to be accessed for display on a display 82. The 
Switches 80 may also provide additional functions such 
reset, read, delete, etc. as is well known. It will be apparent 
that the Switches may form a keyboard. Alternative or 
additional input devices may also be included in or con 
nected to the Subscriber unit Such as a touch panel, mouse, 
etc. The device 70 may also include a conventional com 
munication port 81 for hardwire connection to a wired 
Subsystem as well. 

Referring to FIG. 7, a communication system 200 is 
shown having a plurality of one-way zones (202, 204, 206, 
208, and 210) and a plurality of two-way Zones (207 and 
209). The one-way zones 202, 204, 206, 208, and 210 can 
correspond to geographic areas represented as City E, City 
D, City C, Suburb B and Suburb A respectively while the 
two-way Zones 207 and 209 can correspond to geographic 
areas represented as City B and City A respectively. A 
particular pager will have its own preferred one-way and/or 
one-and-a-half way Zone list as shown with Selective call 
transceiver 70. When a selective call transceiver cannot be 
found in any two-way Zone, the System can Send pages or 
messages to the Zones in the preferred Zone list which in the 
case of selective call transceiver would be City C, City E, 
Suburb A and Suburb B. Preferably, the selective call 
transceiver will then display a prompt indicating one-way or 
one-and-a-half way Service only as appropriate 
(preferably>for 2-way; fl for one-way; and fi for one-and 
a-half-way as previously explained.) If the Selective call 
transceiver 70 moves to City D (which is not on the 
preferred Zone list), then the selective call transceiver 70 will 
display a prompt to have the user call the Service provider. 

Thus, in Summary, an ideal System in accordance with the 
present invention would require registration by a Selective 
call transceiver in a two-way Zone in order to permit receipt 
of messages and transmission of inbound messages. 
Meanwhile, in a one-and-a-halfway Zone, the Selective call 
transceiver could receive outbound messages prior to reg 
istration but is restricted from transmitting inbound mes 
Sages or commands (except for registration attempts) until 
the messaging System grants the Selective call transceiver a 
registration grant and the Selective call transceiver receives 
Such grant. 

It should be understood that the disclosed embodiments 
are merely examples and the invention is not restricted 
thereto. It will be understood by those skilled in the art that 
variations and modifications can be made within the Scope 
and Spirit of the present invention as defined by the 
appended claims. 
What is claimed is: 
1. A method of operating a Selective call device in 

multiple coverage Zones within a messaging System that 
provides for a two-way area, a one-way area, and a one 
and-a-half way area, comprising the Steps at the Selective 
call device of: 

requiring registration before enabling receipt of outbound 
messages and before enabling a transmission of 
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12 
inbound messages from the Selective call device when 
the Selective call device is within a two-way area; and 

attempting registration while enabling receipt of out 
bound messages, and inhibiting the transmission of 
inbound messages from the Selective call device when 
the Selective call device is within a one-and-a-halfway 
C. 

2. The method of claim 1, wherein the method further 
comprises the Steps of disabling the transmission of regis 
tration requests while enabling the receipt of outbound 
messages, and inhibiting the transmission of inbound mes 
Sages from the Selective call device when the Selective call 
device is in a one-way area unless the messaging System 
Specifically requests the Selective call device to transmit an 
inbound Signal. 

3. The method of claim 1, wherein the method further 
comprises the Steps at the Selective call device of receiving 
repeated copies of fragments of a message over an extended 
period of time without acknowledging receipt of each frag 
ment. 

4. A method of operating a Selective call transceiver in 
multiple coverage Zones within a messaging System that 
provides for a two-way area, a one-way area, and a one 
and-a-half way area, comprising the Steps at the Selective 
call transceiver of: 

requiring registration, enabling transmissions of acknowl 
edgments of receipt of outbound messages, and receiv 
ing acknowledgments from the messaging System of 
inbound messages from the Selective call transceiver 
when the Selective call transceiver is within a two-way 
area; and 

attempting registration while enabling receipt of acknowl 
edgments from the messaging System of inbound mes 
Sages from the Selective call transceiver without requir 
ing the transmission of acknowledgments of receipt of 
outbound messages when the Selective call transceiver 
is within a one-and-a-half way area. 

5. The method of claim 4, wherein the method further 
comprises the Steps of inhibiting the transmission of regis 
tration requests and inhibiting the transmission of acknowl 
edgments of receipt of outbound messages, and not requir 
ing acknowledgments from the messaging System of receipt 
of inbound messages from the Selective call transceiver 
when the Selective call transceiver is in a one-way Zone. 

6. The method of claim 5, wherein the method further 
comprises the Step of notifying the user of the Selective call 
transceiver that the two-way function of the selective call 
transceiver is disabled when the Selective call transceiver is 
in a one-way Zone. 

7. The method of claim 5, wherein the method further 
comprises the Step of disabling the transmission of inbound 
messages from the Selective call transceiver when the Selec 
tive call transceiver is in a one-way Zone. 

8. The method of claim 4, wherein the method further 
comprises the Steps at a messaging System of 

maintaining a preferred one-way Zone list and a one-and 
a-halfway Zone list matching a list in the Selective call 
transceiver; 

Seeking the presence of a Selective call transceiver in a 
two-way Zone; 

continuing two-way communication if the Selective call 
transceiver is found in the two-way Zone, 

Sending one-way outbound messages to the Selective call 
transceiver to a one-way Zone if a user directed mes 
Sages to the one-way Zone; and 

Sending one-way outbound messages to the Selective call 
transceiver to the Zone or Zones designated in the 
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preferred one-way Zone list when the messaging System 
is unsuccessful in delivering a message in the two-way 
Zone or when the controller fails to locate the selective 
call transceiver in a two-way Zone. 

9. The method of claim 8, wherein the method further 
comprises the Step of generating a Statistically derived 
preferred one-way Zone list at the two-way Selective call 
transceiver's location and updating the preferred one-way 
Zone list at the controller when the Selective call transceiver 
enters a two-way Zone. 

10. The method of claim 8, wherein a preferred Zone list 
is updated with information received over-the-air after Suc 
cessful registration by the Selective call transceiver. 

11. A Selective call transceiver that operates in multiple 
coverage Zones within a messaging System having a two 
way area, a one-way area, and a one-and-a-halfway area, the 
Selective call transceiver comprising: 

a Selective call receiver coupled to a decoder and a 
controller; 

a Selective call transmitter coupled to the controller and an 
encoder; and 

a memory coupled to the controller, wherein the controller 
is programmed in a two-way area to require the Selec 
tive call transmitter to transmit registration requests and 
to require the Selective call receiver to receive a reg 
istration grant from the messaging System before 
enabling the receipt of outbound messages and before 
enabling the transmission of inbound messages and 
further programmed to transmit registration requests 
while enabling outbound message reception and inhib 
iting the transmission of inbound messages when the 
Selective call transceiver is within a one-and-a-halfway 
area until registration is granted, wherein the inbound 
transmission of inbound messages would no longer be 
inhibited. 

12. The selective call transceiver of claim 11, wherein the 
controller is further programmed to allow the Selective call 
transceiver to operate in a one-and-a-halfway area as if the 
Selective call transceiver were in a two-way area after 
registration is granted to the Selective call receiver. 

13. The selective call transceiver of claim 11, wherein the 
controller is further programmed to inhibit the transmissions 
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of registration requests by the Selective call transmitter, and 
further programmed to have the Selective call receiver 
receive outbound messages when the Selective call trans 
ceiver is in a one-way Zone. 

14. The selective call transceiver of claim 13, wherein the 
controller further operates to notifying the user of the 
selective call transceiver that the two-way function of the 
Selective call transceiver is disabled when the selective call 
transceiver is in a one-way Zone. 

15. The selective call transceiver of claim 13, wherein the 
controller further operates to disable the transmission of 
inbound messages from the Selective call transceiver when 
the Selective call transceiver is in a one-way Zone. 

16. A System controller for operation in a messaging 
System having Selective call transceivers that can operate in 
a two-way area, a one-way area, or a one-and-a-half way 
area, the System controller comprising: 

a memory; and 
a processor programmed to operate in either a two-way 

mode, a one-way mode, or a one-and-a-halfway mode 
based upon whether a particular transceiver is corre 
spondingly in the two-way area, the one-way area or 
the one-and-a-half way area, wherein in a two-way 
mode the processor requires the particular transceiver 
to be registered before either directing the transmission 
of outbound messages to, or receiving and acknowl 
edging inbound messages from the particular trans 
ceiver and wherein in a one-and-a-half way mode, the 
processor is programmed to direct the transmissions of 
outbound messages to the particular transceiver while 
enabling registration attempts by the particular 
transceiver, but further programmed to ignore inbound 
transmissions from the particular transceiver when the 
particular transceiver is not registered. 

17. The system controller of claim 16, wherein in a 
one-way mode, the processor is programmed to direct trans 
missions of outbound messages to the particular transceiver, 
but further programmed to ignore inbound transmissions 
from the particular transceiver that is not registered. 


